ABSTRACT Arterial blood gases were measured before and after operation in 14 patients undergoing conservative oesophageal surgery via a left thoracotomy. All the patients had a preoperative partial pressure of oxygen (Po2) of > 10 kPa, and none gave a history of chronic respiratory disease.
It is generally acknowledged that arterial hypoxaemia occurs commonly after operation. The cause of the hypoxaemia appears to be a combination of factors rather than any single mechanism.3 One factor which has been shown to affect the severity of hypoxaemia is the site of operation.4 5 In this report, upper abdominal incisions are associated with more profound hypoxaemia than incisions in the lower abdomen. Though there have been reports of hypoxaemia after pulmonary resection,' 6 7 there appear to be no published data regarding arterial oxygen levels after thoracotomy for non-cardiopulmonary disease. We have measured the degree and duration of hypoxaemia after conservative oesophageal operations, so as to provide an index of the disturbance caused by thoracotomy and routine handling of the lung. It is hoped that a knowledge of this may help in the preoperative selection of patients, lead to improved management of the period of hypoxaemia, and encourage methods of minimising it.
Methods
Fourteen patients undergoing left thoracotomy, none of whom gave a history of chronic respiratory disease, were studied. Preoperative pulmonary function was assessed by measuring the forced vital capacity (FVC) , and the one second forced expiratory volume (FEVy), using a Vitalograph machine.
Arterial blood samples were obtained by direct femoral artery puncture and collected into heparinised syringes. The partial pressures of oxygen and carbon dioxide (Po2 and Pco2 respectively), were measured within five minutes using a pH blood gas analyser (ABL 1 Radiometer Copenhagen). Samples were taken on the day before operation in all cases. In 11 cases samples were obtained on the first six days after operation, while in the remainder sampling was performed on the first and third days only. After operation all patients were returned to the general surgical ward, and a routine policy of care followed. This involved the administration of eight litres per minute of oxygen via a Puritan nebuliser and face mask, so as to produce an oxygen concentration of 40%, for the first 24 hours. Chest physiotherapy was begun within a few hours of operation, and continued at regular intervals throughout the postoperative period.
Results
Details of the patients' ages, sex, smoking habits, spirometry, surgical procedures, and duration of anaesthesia are given in table 1. Table 2 shows the Po2 values recorded for each patient, and the maximum percentage fall in Po2 in relation to preoperative levels. The mean preoperative Po2 was 11-8±0-29kPa (fig 1) , none of the patients having a value less than 10 kPa. On the first day after operation all patients had a Po2 level less than before operation. In nine of the 11 patients studied on the first six days after operation, the lowest Po2 for each individual was recorded on days one or two, and on day four in the remaining two. The pattern of postoperative hypoxaemia is shown in fig 1. Although this indicates an improvement in Po2 values after the initial fall, no patient had regained the preoperative level by the sixth day. The maximum percentage reduction in Po2 from preoperative levels in each individual ranged from 19-8% to 43-7% with a mean 310%. Figure 2 shows the mean percentage fall in Po2 on each day after operation, the greatest fall being 29 ± 0-26 % on day two. The mean changes recorded in PCO2 levels, shown in fig 1, were not significant.
Each patient was given one litre of clear intra- (FRC) . In a study of 173 patients undergoing a variety of non-thoracic procedures they showed that a fall in Po2 after operation was paralleled by a reduction in FRC. The latter was considered to be the result of factors such as abdominal distension and abdominal muscle spasm. While these may be of importance after laparotomy, we consider other factors to be of probably greater significance in patients undergoing thoracotomy. All our patients were operated on in the right lateral position. Craig et al" examined radiologically the dependent lung after operation in this position, and observed changes considered to represent areas of de-aeration caused by compression of the chest wall and a relative fixity of the parietes. These changes, which persisted for 48 hours or longer in some cases, might reasonably be expected to contribute to a reduction in FRC. Furthermore, for ease of access to the oesophagus, the left lung was collapsed and gently retracted in the present series. This too may be partly responsible for the observed hypoxaemia. Moreover, the inevitable trauma to the left lung caused by collapse and retraction may have made it abnormally sensitive to changes in the circulating blood volume. It is perhaps significant in this context that, though none of the patients showed overt signs of intravenous fluid overload, the period of maximum hypoxaemia coincided with that of intravenous fluid administration. Finally, pain from the incision, by inhibiting deep inspiration, would also be expected to impair respiratory function and reduce arterial Po2.
We were also interested in the severity of hypoxaemia after thoracotomy. The greatest reduction in Po2 occurred on the second postoperative day, the mean percentage fall being 29 ± 2-2. This is very similar to that noted by Parfrey et 
